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(57) Abstract: A powder inhaler comprises a medicament con- 
tainer (1), a rotatable metering disc (7) extending into the inte- 
rior of the medicament container (1) and an air channel through 
which air is drawn via a mouthpiece (2). The metering disc (7) 
has one or more peripherally located dosing grooves (9) extend- 
ing axially through the metering disc (7). The dosing grooves 
(9) are filled with a metered dose of the medicament while be- 
ing inside die medicament container (1) and are transferred to 
the air channel wherein the stream of inhale d air discharges the 
dose of the medicament directly from the dosing groove (9). 
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MULTIDOSE POWDER INH ALER 
Background of the invention 

The present invention relates to a device for dispensing of a powdered drug 
5 preparation by inhalation. The device is in particular a multiple-dose device without 
propellant gas, equipped with a metering means, which dispenses doses from a 
powder container. The device of the invention is useful, for example, in the treatment 
of asthma. 

10 The administering of a powdered drug preparation by inhalation from an 

inhaler is known. Multidose type powder inhalers comprising a drug container and a 
metering member for measuring and dispensing a unit dose are also known, for 
example from patent publications GB 2165159, EP 79478, and EP 166294. In these 
devices, a series of dosing recesses are notched into the surface of a cylindrical 

1 5 metering member, and the said member is disposed in a chamber of precisely the 
same shape. When the metering member is rotated, the dosing recesses in turn will 
move first to a position in alignment with the powder container for being filled and 
thereafter to a position in alignment with the inhalation channel, whereupon an unit 
dose will fall by gravity from the dosing recess into the inhalation channel. 

20 Thereafter the dose of medicament is inhaled from the inhalation channel. These 

devices have the drawback that they make overdosing of the medicament possible by 
allowing the dispensing of a plurality of doses in succession into the inhalation chan- 
nel, whereby a multiple dose may be drawn by one inhalation. 

25 Attempts have been made to solve the above-mentioned problem by using 

dispensing systems in which the dosing recess will not be emptied into the inhalation 
channel by gravity but, instead, the dose of medicament is inhaled directly from the 
dosing recess, such recesses having been notched into the surface of a metering 
member having the shape of a cylinder, a cone or a truncated cone, as disclosed in 

30 patent publications WO 92/0077 1 and WO 92/09322. Also in these devices, a 
metering member having the shape of a cylinder, a cone or a truncated cone is 
disposed in a chamber having precisely the same shape. When the metering member 
is rotated, the dosing recesses will move first to a position in alignment with the flow 
container for filling, and then to the inhalation channel, which is shaped so that the 
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dosing recess will be emptied under the effect of the air flow being inhaled, and 
thereafter, having rotated through a full 360°, back to a position in alignment with 
the flow container. Since the metering member is, for purposes of metering preci- 
sion, disposed within a chamber of the same shape, and since it has to be rotated 
through 360°, the metering member may be prone to jamming as powder falls onto 
the surfaces of the device. 

The above devices have a further drawback of dosing inaccuracy. The dosing 
recess of the above devices is filled with powder when the dosing recess is in 
alignment with the bottom aperture of the container the powder flowing through the 
aperture under the effect of gravity. If the aperture is temporarily blocked, e.g. by 
lumps or by arching of the powder in the container, the dosing recess will be filled 
incompletely or will remain empty. 

Summary of the invention 

The object of the present invention is to construct a multidose powder inhaler 
which avoids the above mentioned disadvantages. The device of the invention has 
good metering accuracy, it is not susceptible to jamming and provides complete 
discharge of the powdered dose into the breathing air even if used by a patient having 
reduced inhalation capacity. Furthermore, the device is simple and can be operated 
with one hand. 

This is achieved by providing a device for dispensing powdered medicament 
by inhalation, comprising 

a medicament container for receiving a plurality of medicament doses, the 
wall of said container having an elongate slot into which a rotatable metering disc is 
secured by means of a disc axis the metering disc extending into the interior of the 
medicament container; 

an air channel through which air is drawn via a mouthpiece; 

in the metering disc one or more peripherally located dosing grooves, which 
extend axially through the metering disc, for receiving a metered dose of the 
medicament while being inside the medicament container and for transferring the 
metered dose of the medicament from the medicament container to the air channel; 

the air channel comprising a conduit across which the metering disc is 
slidably fitted such that for inhalation the dosing groove containing a metered dose 
of the medicament is brought in register with said conduit; and 
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the metering disc being in sliding contact with a supporting wall extending to 
the level of the conduit so as to prevent falling of the metered dose of the medica- 
ment out of the dosing groove as it is transferred from the medicament container to 
the air channel, the stream of inhaled air discharging the dose of the medicament 
5 directly from the dosing groove. 

Rather than having the metering disc positioned below the medicament 
container, the device is constructed such that the metering disc itself enters the 
container. As the metering disc is rotated, the dosing grooves travel inside the 
10 medicament container and are effectively filled with the powdered medicament. At 
the same time the metering disc agitates the powder in the container and thus reduces 
arching of the powder and lump formation. 

As the metering disc is rotated further, the dosing groove filled with a dose of 
15 the medicament is transferred from the container to the air channel. The dosing 

groove is brought in register with the air channel to be inhaled by the patient. The air 
channel suitably comprises a conduit across which the metering disc is slidably 
fitted. The longitudinal axis of the conduit and the rotation axis of the metering disc 
are preferably substantially parallel. In this way substantially all inhaled air may be 
20 conducted through the dosing groove, whereby the medicament is completely 

discharged into the air stream. As the powder is discharged directly from the dosing 
groove, the possibility of overdosing by inhaling multiple doses is avoided. The 
cross-sectional shape of the conduit may vary a circular cross-sectional shape being 
preferred. Thus the conduit is suitably in the form of a cylindrical element. 

25 

In order to prevent falling of the metered dose of the medicament out of the 
dosing groove as it is transferred from the medicament container to the air channel, 
the device comprises a supporting wall element, which the surface of the metering 
disc is in sliding contact with. The supporting wall is preferably in the form of an 

30 annular wall segment, the surface of which suitably completes the substantially 

circular cross-section of the dosing groove. Accordingly, in a preferred embodiment 
the dosing groove forms together with a cylindrical air conduit a substantially conti- 
nuous tube, when they are in register with each other. Even though the dosing groove 
has preferably a rounded or substantially circular cross-section, other cross-sectional 

35 forms, such as (but not limited to) rectangular, triangular, square, arcuate or shapes 
formed by combinations of straight and arcuate line segments, can also be used. 
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The metering disc is secured into the elongate slot of the container wall by 
means of a disc axis so that the metering disc extends into the interior of the medica- 
ment container. Preferably the disc axis is arranged so as to cross the medicament 
container. Thereby the metering disc can be provided with one or more agitation 
5 members for more effective powder agitation. The agitation members are suitably in 
the form of pins extending from the flat sides of the metering disc parallel to its axis. 

The device of the invention preferably comprises means for stepwise rotation 
of the metering disc. The means for stepwise rotation ensures that the filled dosing 

10 groove is brought closely in register with the air channel each time the patient 

actuates the inhaler. The stepwise rotation of the metering disc can be implemented 
in number of ways. For example, the device may have a depressible cover to which a 
driving member for the rotatable metering disc is locked. The driving member may 
be secured for engagement with e.g. a ratchet mechanism or a like in a manner 

15 known to one skilled in the art, such that the rotation of the metering member can 
only be accomplished stepwise corresponding to the peripheral distance between the 
dosing grooves, and the rotation is only possible in one direction. The driving 
member may be arranged, for example, to engage with the dosing grooves causing 
the metering disc rotate one step each time the cover is depressed. However, alterna- 

20 tive ways of achieving stepwise rotation of the metering disc are imaginable to one 
skilled in the art. 

Brief description of the drawings 

25 FIG. 1 is a front view of the inhaler device. 

FIG. 2 is a side view of the inhaler device of FIG. 1 . 

FIG. 3 is a front view of the container body of the device of FIG 1 . 

FIG. 4 is a side view of the container body of the device FIG 1 . 

FIG. 5 is a front view of the mouthpiece of the device of FIG 1. 
30 FIG. 6 is a side view of the mouthpiece of the device of FIG 1 . 

FIG. 7 is a schematic front view of the metering disc, the cover and the 
driving member of the device when the cover is in the depressed position. 

FIG. 8 is a side view of the metering disc, the cover and the driving member 
of FIG 7. 

35 FIG. 9 is a schematic front view of an another embodiment of the metering 

disc, the cover and the driving member of the device when the cover is in the rest 
position. 
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FIG. 10 is a side view of the metering disc, the cover and the driving member 
of FIG 9. 

FIG. 1 1 is a schematic front view of the metering disc, the cover and the 
driving member of FIG 9 in the depressed position. 

FIG. 12 is a side view of the metering disc, the cover and the driving member 
of FIG 11. 

Detailed description of the invention 

The device of the invention is further illustrated below by way of examples 
with reference to Figures 1 to 12, wherein the inhaler device and its parts are 
depicted as transparent. 

Figures 1 and 2 show a multidose powder inhaler with medicament container 
(1) for a certain supply of powdered medicament and a mouth piece (2). Normally, 
the container has a supply of medicament for e.g. 200 doses. The container (1) has a 
square cross-section and a substantially conical end portion. A lid (3) closes the 
upper edge of the medicament container. The cover (4) is adapted to cover the 
medicament container (1) and the lid (3). The container is moulded together with the 
rear wall (5) of the device. This can be seen more clearly in Figures 3 and 4 showing 
the container body of the inhaler device. 

The wall of the container (1) has an elongate slot (6) into which a vertically 
positioned metering disc (7) is rotatably secured by means of a disc axis (8) crossing 
the medicament container (1). Thereby the entire height of the metering disc (7) 
enters the container (1). The metering disc (7) has several dosing grooves (9) located 
on the peripheral surface of the metering disc (7) and extending axially through the 
metering disc (7). The elongate slot (6), which is more clearly shown in Figure 4, 
extends vertically along one side of the container (1). The dimensions of the elongate 
slot (6) correspond exactly with the shape of the metering disc (7) such that the 
metering disc (7) is in sliding contact with the sides of the slot (6) thereby preventing 
the flow of powder through the slot (6). The disc axis (8) is pushed through the 
metering disc (7) and through the guiding holes in the walls of the container (1) such 
that the disc axis (8) crosses the container (1). Thus the metering disc (7) extends 
into the interior of the container (1) such that some dosing grooves (9) are inside and 
others outside the container (1). When the metering disc (7) is rotated clockwise 
around the axis (8) each dosing groove (9) is transferred from outside to inside the 
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container (1) and vice versa The metering disc (7) is further equipped with four 
agitation members (10) in the form of pins extending from the flat sides of the 
metering disc (7) parallel to its axis (8). The agitation members (10) are designed to 
effectively agitate the powdered medicament in the container as the metering disc (7) 
is rotated. Inside the container (1) the flat surfaces of the metering disc (7) are 
generally offset from the conical walls of the container (1). Thereby the powder can 
freely flow towards the tapered bottom of the container (1) in the space formed 
between the metering disc (7) and the conical walls of the container (1). 

Referring now to Figures 3 and 4, the portion of the metering disc (7) that 
remains outside the container is partially covered by guide walls (11) which the 
metering disc (7) is in sliding contact with. The guide walls (1 1) are moulded 
together with the medicament container (1). The guide walls (11) comprise an 
annular wall segment (12) which prevents the falling of metered dose of the 
medicament out of the dosing groove (9) while being transferred from the medica- 
ment container (1). The surface of the annular wall segment (12) completes the 
substantially circular cross section of the dosing groove (9). 

The air channel comprises, in the vicinity of the metering disc (7), a conduit 
in the form of an open cylindrical element (13), best shown in Figure 4, projecting 
from the vertical guide walls (11). The cylindrical element (13) is provided with an 
opening (24) for receiving a peripheral portion of the metering disc (7) the longitudi- 
nal axis of the cylindrical element (13) and the rotation axis of the metering disc 
being parallel. When the metering disc (7) is rotated, it slides across the conduit 
formed by the cylindrical element (13). The cylindrical element (13), which have a 
diameter corresponding to the diameter of the dosing groove (9) is positioned at the 
level of the annular wall segment (12) so that the dosing groove (9) can be brought in 
register with the cylindrical element (13). When the dosing groove (9) is in register 
with the cylindrical element (13), the dosing groove (9) and the cylindrical element 
(13) form together a continuous tube-like air channel such that substantially all 
inhaled air is conducted through the dosing groove (9). If desired, the cylindrical 
element (13) can be led, offset from the mouthpiece, to the rear wall (5), which can 
be provided with an air intake. Such embodiment would ensure that possible rem- 
nants of powder left on the inner surfaces of the device are not discharged into the 
inhaled air. 
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The mouthpiece (2) is shown separately in Figures 5 and 6. The cylindrical 
element (13) is connected to an air passage (14) moulded inside the mouthpiece (2) 
by snap-fitting the mouthpiece (2) to the rear wall (5). Thus, when a dosing groove 
(9) containing a dose of medicament is in register with the cylindrical element (13), 
substantially all air inhaled by a patient through the mouthpiece (2) is conducted 
through the filled dosing groove (9). 

Turning again to Fig. 1, the device has a depressible cover (4) serving as an 
actuating means of the device. The depressible cover (4) is attached between the rear 
wall (5) and the mouthpiece (2) by snapfastening means e.g. such as a peripheral lip 
(15) which puts an upward limit on the movement of the cover (4). The cover (4) is 
urged upwards by a spring (16) bearing firstly against the cover (4) and secondly 
against the lid (3). 

The downward limit on the movement of the cover (4) is put by the projection 

(17) of the container (1). The cover (4) is provided with a driving member (18) for 
the stepwise rotation of the metering disc (7). The lower end of the driving member 
has a tooth-like projection (19) for engagement with the edge of a dosing groove (9) 
of the metering disc (7). 

The device is actuated by depressing the cover, whereby the driving member 

(18) , having some flexibility in the direction of the side wall of the device, moves 
down until the tooth-like projection (19) is engaged with a dosing groove (9). 
Reference is made to Figures 7 and 8, which show schematically the cover (4) and 
the metering disc (7) in a position where the cover (4) has been depressed. The detent 
nose (20), more clearly shown in Figures 3 and 4, extending from the guide wall (11) 
also engages into a dosing groove (9) such that analogue to a ratchet rotation is only 
possible to one direction. 

When the cover (4) is released, the cover and the driving member are urged 
upwards by the action of the spring (16). Thereby the tooth-like projection (19) of the 
driving member (18) causes the metering disc (7) rotate so that rotation can only be 
accomplished stepwise corresponding to the peripheral distance between the dosing 
grooves (9). The cylindrical element (13) forming the air channel and the detent nose 
(20) are positioned such that the driving member (18) automatically aligns one 
dosing groove (9) with the cylindrical element (13) forming the air channel. 
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An alternative way of implementing the stepwise rotation of the metering disc 
(7) is shown in Figures 9 and 10. The driving member consists of two parallel arms 
(21) projecting downwards from the opposite sides of the depressible cover (4). A 
lever member (22) is mounted firstly to the axis (8) of the metering disc (7) and 
5 secondly between the arms (21). The lever member (22) has an engagement portion 
(23) for the engagement with the dosing grooves (9) of the metering disc (7). When 
the cover (4) is depressed, as shown in Figures 1 1 and 12, until its downwards 
movement is stopped by the projection (17), the arms (21) cause pivoting of the lever 
member (22) whereby the engagement portion (23) of the lever member (22) causes 
1 0 the metering disc (7) to rotate. 

The movement of the arms (21) is suitably adjusted such that the rotation 
corresponds to the peripheral distance between the dosing grooves (9). Again, also 
the detent nose (20), more clearly shown in Figures 3 and 4, engages into a dosing 
15 groove (9) such that analogue to a ratchet the stepwise rotation is only possible to 
one direction. 

Other modifications and variations can be made to the disclosed embodiments 
without departing from the subject of the invention as defined in the following 
20 claims. For example, a counter could be mounted to the inhaler to count the number 
of pressing of the actuating means. It is considered to be routine for one skilled in the 
art to make such modifications to the device of the invention. 
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Claims 



1. A device for dispensing powdered medicament by inhalation, comprising 

a medicament container (1) for receiving a plurality of medicament doses, the 
wall of said container (1) having an elongate slot (6) into which a rotatable metering 
disc (7) is secured by means of a disc axis (8) the metering disc (7) extending into 
the interior of the medicament container (1); 

an air channel through which air is drawn via a mouthpiece (2); 

in the metering disc (7) one or more peripherally located dosing grooves (9), 
which extend axially through the metering disc (7), for receiving a metered dose of 
the medicament while being inside the medicament container (1) and for transferring 
the metered dose of the medicament from the medicament container (1) to the air 
channel; 

the air channel comprising a conduit (13) across which the metering disc (7) is 
slidably fitted such that for inhalation the dosing groove (9) containing a metered 
dose of the medicament is brought in register with said conduit (13); and 

the metering disc (7) being in sliding contact with a supporting wall extending to 
the level of the conduit (13) so as to prevent falling of the metered dose of the 
medicament out of the dosing groove (9) as it is transferred from the medicament 
container (1) to the air channel, the stream of inhaled air discharging the dose of the 
medicament directly from the dosing groove (9). 

2. A device of claim 1, wherein the supporting wall is in a form of an annular 
wall segment (12) extending to the bottom of the conduit (13). 

3. A device of claim 1 or 2, wherein substantially all inhaled air is conducted 
through the dosing groove (9). 

4. A device of any of claims 1 to 3, wherein the disc axis (8) crosses the 
medicament container ( 1 ). 

5. A device of claim 4, wherein the metering disc (7) is provided with one or 
more agitation members (10). 

6. A device of claim 5, wherein the agitation members (10) are in the form of 
pins extending from the flat sides of the metering disc (7) parallel to its axis (8). 

7. A device of any of claims 1 to 6, comprising means for stepwise rotation of 
the metering disc (7). 

8. A device of claim 7, comprising a depressible cover (4) to which a driving 
member (18) for rotating the metering disc (7) is locked. 
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